Novel targeted radiosensitisers in cancer treatment.
The last few years have seen a significant increase in our understanding of the molecular pathways governing cell function in cancer. This has led to an explosive interest in novel molecularly-targeted agents and, until recently, the focus of research effort has been to combine these agents with conventional cytotoxic chemotherapy. However, following a recent trial of an anti-EGFR targeted antibody in combination with radiation, a new paradigm is emerging in which these novel agents will be combined with external beam radiotherapy (RT). In this article we review classes of novel targeted radiosensitisers that are directed at specific aspects of cell function. Such agents are aimed at either single or multiple targets (the latter is a more attractive approach in view of cross-talk between different cell signaling pathways). We review available preclinical and clinical literature with a particular focus on novel agents targeting components of the ErbB and IGF-1R family cell signaling pathways. In this model, radiosensitisers can exert their effects at the cell membrane surface by preventing receptor activation or by interfering with the function of second messengers such as the Ras/PI3K/mTOR pathway. In addition, the effects of novel DNA repair inhibitors will be considered in the context of combination strategies with signal transduction pathway blockade. Other small molecule inhibitors, such as HSP90 inhibitors, that can disrupt signaling in a number of different pathways, will also be discussed. Ultimately, through the synergistic use of these innovative molecules and RT, the therapeutic index may be enhanced by modulating cellular metabolism, proliferation, repair, angiogenesis, and apoptosis. The rapid proliferation of available targeted agents and their entry into phase I clinical trials means that this is an extremely interesting area for research in radiation oncology.